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The β decay of highly-charged ions at the Experi-
mental Storage Ring (ESR) at GSI Darmstadt has been
a rich source of new discoveries about decay properties
of atomic nuclei [1,2]. A heavy-ion detector was de-
signed and developed for such decay studies, which is
also a prototype of the in-pocket detectors for the future
ILIMA programme at the Collector Ring (CR) [3] at FAIR.
The detector includes a stack of six silicon pad detectors
(60×40×0.5 mm3), a double-sided silicon strip detector
(DSSD) (60×40×0.3 mm3), a tantalum slab as passive ab-
sorber (60×40×1 mm3), and a CsI scintillation detector
(24×24×10 mm3). The CsI crystal is coupled to a circular
silicon photodiode with a diameter of 35 mm. This config-
uration serves as a ∆E/E telescope to be used for detec-
tion and identification of each incident ion. The versatile
design of the detector allows identification of heavy ions
at energies up to 400 MeV per nucleon. Furthermore, the
trajectory of the daughter ions and recombined parent ions
at the position of the pocket is determined using the DSSD.
In a recent experiment at ESR, the detector was placed
in a pocket at an outside position in the northern arc, right
behind the dipole. The purpose of this experiment was to
measure the β+ decay rate of H-like 142Pm60+ ions into
142Nd59+. To generate the ions of interest, a primary beam
of 152Sm was impinged on a beryllium target at the en-
trance of the Fragment Separator (FRS). The 142Pm60+
ions were separated using the FRS and then guided to
the ESR. After stochastic and electron cooling, the pocket
was inserted to the ring and intercepted the daughter ions.
Figure 1 shows the position histogram obtained from the
DSSD. In addition to the daughter ions (shown in black),
another species is observed that can only be from the
mother ions that recombined with an electron in the elec-
tron cooler, i.e. 142Pm59+ (shown in grey). Figure 2 shows
the∆E/E histogram, in which∆E was obtained from the
sum of the energy signals of each silicon pad detector and
E from the energy signals of the CsI scintillator. With an
energy-deposit resolution (FWHM) of 60 MeV at 6.7 GeV,
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and a total energy resolution of 330 MeV at 56.8 GeV, the
detector can identify neighbouring isobars distinctly.
Figure 1: Position of the ions on the DSSD. The grey his-
togram represents the recombined mother ions, 142Pm59+.
Figure 2: Total energy deposit in silicon pad detectors,∆E,
versus energy in CsI, ECsI .
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